Glucose transporters control gene expression of aldose reductase, PKCalpha, and GLUT1 in mesangial cells in vitro.
The process linking increased glucose utilization and activation of metabolic pathways leading to end-organ damage from diabetes is not known. We have previously described rat mesangial cells that were transduced to constitutively express the facilitative glucose transporter 1 (GLUT1, MCGT1 cells) or bacterial beta-galactosidase (MCLacZ, control cells). Glucose transport was rate limiting for extracellular matrix production in the MCGT1 cells. In the present work, we investigated the effect of GLUT1 overexpression in mesangial cells on aldose reductase (AR), protein kinase Calpha (PKCalpha), and native GLUT1 transcript levels, to determine whether changes in GLUT1 alone could regulate their expression in the absence of high extracellular glucose concentrations. MCGT1 cells grown in normal (8 mM) or elevated (20 mM) glucose had elevated abundance of AR, PKCalpha, and the native GLUT1 transcripts compared with control cells. AR protein levels, AR activity, sorbitol production, and PKCalpha protein content were also greater in the MCGT1 cells than in control cells grown in the same media. This is the first report of the concomitant activation of AR, PKCalpha, and GLUT1 genes by enhanced GLUT1 expression. We conclude that increased GLUT1 expression leads to a positive feedback of greater GLUT1 expression, increased AR expression and activity with polyol accumulation, and increased total and active PKCalpha protein levels, which leads to detrimental stimulation of matrix protein synthesis by diabetic mesangial cells.